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Critical Item: Foot Swheh, Main Hoist AUS
Find Mumbsar: 52
Criticality Categary: 2
SAA Na: POFY 1 2-008 SystemiArea:  17%Ton Bridge CranesVAS
NASA - - PMN/ KBe0-0528f
Part Ng; HA Name: 175%Tan Bridge Crana/VASR
Migd Allen Bradieyr Drawing/ B7-K-L-11349/
Part Ne: 805A-40 Shasl Mo 13, 15
Function:

d. Switch contact located batween RPOT and tha Ganeratar Field DC input Contrgller,
arranged o disakle the RPOT input when oparating in rhe loat mode.

b. Contact cioses to 9nergize ralay 1HCR 1o operate the ¢rane in tha float made.
¢. Contact opens 1o enable the operator to contral the brakes with brake swich 51 for float
made aparations.
Critiesi Fallure Mode/Failure Mode Na:
a. N.Q. contact fails open/09FY12-006.523
b. N.Q. contact faila closeqs09FY 12-006.098
¢. M.C. coatact faila closed/09FY12-006.097

Failura Cause;
a. Corrasign, mechanical (ailurs.
b. Corrogion, welded contact, mechanical failure.

£, Corresion, walded cantact, maebanics! failure.

Failure Effect

4. No RPOT Ganarator Field DC Input Cantroller excitation voitage and the resulting output
It the ganarator fizld winding. Mo cutput from generater. No hoist mator torqua while
the command is being glven, via the Master Contro) Switch 1o raise o lowsr and the
brakes are released. The load will descand with regenerative braking at 0.2% ft/ min (.05
infsec) max (based on maximum Icad capacity of the hoist, in Taality this would descend
slower|, Tha worst case would be attempting to lift an Externai Tank (ET} or the aft end
of the orbiter from the stop pasition, releasing tha brakas, the failure peeyrting, and the
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affect being the ET or the aft end of the orbiter descending and striking tha ¥AB fAoar or
transporter, resulting in possible damags to a vehicie systam. Tima 1o effect seconds.

b, Relay 1HCR will remaln energizea. Brake relays 1BR & 1BR1 will remain enargized and
the brakes will be releasad while no command is b@ing initiated to move the load. The
ioad will descend with ragenerative braking at 0.25 fiymin {0.08 in‘sec) max (hased on
maximum [2ad capacity of tha hoist, in reality this wauld doscend slower). The worst
£asq would be floating an External Tank {ET) or the afl &nd of the orbiter reieasing the
foot switch to stop the float, the failure occurring, and the effect being the ET or the aft
and of the orBiter descending and striking the YAB floor or transporter, resuiting in pos-
gible damage to a vahicle systen. Time 1o effecl; seconds.

€. The brakes will ba released when the foot switch is angaged. The load wilt dascand
with regenarative braking at 0.25 ft/min {0.05 infsac) max (based an maximum load
capacity of the haist, in reatity this would dascand slower). The woret case would ba
engaging the foot switch to begin float aparations far an External Tank (ETy or tha aff end
of the orbiter, tha failure accurring prior to the aperator supplying an input 1o the gener-
ator field DT inpyt controiler from FPOT, and the effect baing tha ET or the af# end of tha
orbiiar descending and striking the VAR floor or trangporter, rexulting in passible
damage 1o a vehicla systam. Time (o afact: secondy.

ACCEPTANCE RATIONALE

Design:
Contget Ratings Actyal
800 volts 120 wolts

* Silver, double-break confacts.
+ Intarnal parts enciosed for protectian.

* This switch was off-the-shelf hardwara salacted by the cranm manufacturer for this appiis
cation.

Test:

* OMRSD Mle VI raquiras varfication of proper performance of haist aperational wast annu-
ahly.

= OM) Q3008, Cperating Instructions, requires all crans systema be oparated briafly in ali
speeos to verify satisfactory operation befara lifting cparations.

* OMI Q3008, Pre-Oparation Satup instructions, requiras current limit checka prior to ak
majer lifts of flight hardwara (varifias motor, genaratar, genarator fisid DO inpuf controlier,
flaat control loop ang DC powar laop compenents are oparational).

Inspactian;
* OMI 98003, Maintenance Instructions, requires annual Inspection of switch cantacts and
contact members for burning. pitting, proper alignment, and discoioration caysed by over-
haating, ‘
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Failure Hlstory:

* Tha PRACA database was resaarched and no failure data was found on this componant in
the critical failure modg.

* The GIDEP failure data interchange systam was researched and no failure data was faund
on this companant in the critical failure mode.
Opecational Use:
= Currecting Action:

1} Tha failure can be recognized vis 1he Selsyn (pasitions change} that is In viaw
of both operators,

2] When the failure indication ig noticed. the aperator can stop all crana cperarions
by returning the Master Control Switch to neutral gr pressing the E-Stop bunon.

3} Operators ara trained and certified to operate these cranes and know and
undarstand what to do if a failure indicatian is present.

4) Ouring all critical lifts, there is at laast one Emergency Stap {E-Stop) oparatar
remote from the operatar's cab observing the load lift, and can stop the crang if
a failurg indication is notiged,

* Timeframa:

— Estimated operater reaction time is 3 to 10 seconds. I
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